Conventional go/no-go time-domain N2 and P3 measures each contain mixtures of independent and temporally overlapping medial-frontal theta and centro-parietal delta activity. Theta and delta activity increase independently during no-go response inhibition. The phase of theta and delta activity detail a principled mapping between time-frequency and conventional time-domain component measures.
h i g h l i g h t s
Conventional go/no-go time-domain N2 and P3 measures each contain mixtures of independent and temporally overlapping medial-frontal theta and centro-parietal delta activity. Theta and delta activity increase independently during no-go response inhibition. The phase of theta and delta activity detail a principled mapping between time-frequency and conventional time-domain component measures.
a b s t r a c t
Objectives: Recent work indicates that the feedback negativity and P3 components from gambling feedback tasks can be understood as mixtures of functionally distinct processes occurring separately in theta and delta frequency bands. The current study was conducted to assess whether dissociable processes occurring in the theta and delta bands would similarly account for activity underlying N2 and P3 components in a go/no-go task. Methods: The current study measured EEG signals from 66 participants during a go/no-go task, and a time-frequency principal components analysis decomposition approach was used to extract theta and delta measures from condition averages. Results: Theta and delta measures separately increased in relation to response inhibition, and were uniquely related to the N2 and P3 components, as predicted. Conclusions: Findings support the view that the theta and delta measures indexed separable processes related to response inhibition, and better indexed the processes underlying N2 and P3 components in this go/no-go task. Significance: Theta and delta measures may index separable functional processes across other common ERP tasks, and may represent an improved target for research relative to standard time-domain components. Ó 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Time-frequency (TF) approaches to assessing event-related potential (ERP) activity have provided evidence that many common ERP components contain a mixture of overlapping TF components which can index separable underlying processes. Substantial work has focused on ERPs from target detection tasks, where theta (3-7 Hz) and delta (0-3 Hz) TF activity have been shown to underlie common time-domain ERP components such as the P3 (Bas ßar-Eroglu and Demiralp, 2001; Bas ßar et al., 1999 Bas ßar et al., , 2001 Demiralp et al., 2001a,b; Porjez et al., 2005; Yordanova et al., 2000; Makeig et al., 2002) . Additional work has demonstrated that the error-related negativity (ERN; Gehring et al., 1993; Falkenstein et al., 1991) is well characterized by theta TF measures (Gehring and Willoughby, 2004; Trujillo and Allen, 2007; Yordanova et al., 2004; Cavanagh et al., 2009a Cavanagh et al., , 2011 Cohen and Cavanagh, 2011) . Using a recently developed approach based on principal components analysis (PCA) of reduced interference distributions (RID) from Cohen's class of TF transforms (Bernat et al., 2005) , recent work has provided improved TF specificity for indexing theta and delta contributions to P3 (Bernat et al., 2007 (Bernat et al., , 2011 Gilmore et al., 2010) ,
